Background: Participants in health research studies typically express interest in receiving the results from the studies in which they participate. However, participants' preferences and experiences related to receiving the results are not well understood. In general, the existing studies have had relatively small sample sizes and typically address specific and often sensitive issues within targeted populations. Methods: This study used an online survey to explore attitudes and experiences of registrants in ResearchMatch, a large database of past, present, and potential health research participants. Survey respondents provided information related to whether or not they received research results from studies in which they participated, the methods used to communicate the results, their satisfaction with the results, and when and how they would like to receive research results from future studies. In all, 70,699 ResearchMatch registrants were notified of the study's topic. Of the 5207 registrants who requested full information about the study, 3381 respondents completed the survey.
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Results' dissemination, results' communication, disseminating results, participant preferences, research results, dissemination, social media dissemination, dissemination survey, ResearchMatch, participant registry Members of the research community often express support for communicating research results to research participants and to the general public. [1] [2] [3] [4] [5] [6] [7] To this end, institutional review boards (IRBs) and research ethics boards often require researchers to address plans for the dissemination of study results in their study protocols. 3, 8, 9 Likewise, research funders-including the United States National Institutes of Health (NIH), Patient-Centered Outcomes Research Institute, and Agency for Healthcare Research and Quality-have emphasized the importance of dissemination of the results to nonacademic audiences. [10] [11] [12] Despite the recommendations to disseminate the results to participants and communities, participantand community-level dissemination may be rarely implemented by researchers. One survey of oncology physicians and nurses found that 72.4% of respondents believed most participants wanted to know the results of clinical trials, yet 62.4% of respondents shared trial results with participants less than 20% of the time. 4 Likewise, among 158 researchers presenting at an American Society of Hematology Annual Meeting, 69% supported returning research results to participants, but only 30% of the researchers had a plan to offer the results to participants. 5 Similarly, it is rarely clear from the published research articles whether or not the results have been communicated to participants or the general public. A review of 101 journal articles reporting on community-based participatory research studies found that only 48% indicated further dissemination beyond publication of the articles. 2 While many in the research community express support for communication of the results, some researchers have raised ethical concerns related to the consequences of communicating the results to participants. 9, 13, 14 Researchers have expressed concern about participants receiving research results that they find difficult to understand or emotionally troubling. 1, [15] [16] [17] A 2008 review of research on participants' responses to receiving research results found participants report a range of positive and negative reactions, ranging from anxiety, anger, or guilt to relief or pleasure. 18 In addition, unintended consequences can result from participants' uncertainty with what to do with the results or from researchers' uncertainty with how best to present the results or which results to share with participants. 13 Nevertheless, the 2008 review examined nine studies reporting percentages of participants who indicated preferences for receiving the results; it found a median of 90% of participants reported wanting to receive the results. 18 Prominent among participants' reported motives to receive the results are that the results carry potential clinical implications for themselves or their loved ones and that participants have a general right or need to know the results of studies in which they participated. 15, [18] [19] [20] [21] Taken together, the existing studies about communicating research results to participants suggest the following pattern: participants and research team members typically express support for communicating research results; the results are seldom communicated to participants; when the results are communicated, participants' responses may include positive or negative emotions (or both). 18 There are limitations to generalizing across the results of the existing studies of participants' reactions and preferences related to receiving research results: In general, the existing studies have had relatively small sample sizes and typically address specific and often sensitive issues within targeted populations. Representative examples include studies of 20 participants in a UK trial of prenatal antibiotics; 19 24 potential participants (or parents of potential participants) in a study testing children for neurodevelopmental deficits; 22 44 participants in a UK dementia study; 23 135 US participants in a phase II trial of breast excision as breast cancer treatment; 24 409 Canadian and US parents of children with cancer and 86 adolescents with cancer; 20 540 Ugandan participants in observational research on living with HIV; 25 and 121 potential participants in genetic research, including 60 Seattle members of a health maintenance organization and 61 Yup'ik Alaska Native people. 21 These studies document sample-specific concerns and preferences; broadly, their results converge most conclusively upon the basic finding that study participants would like to receive research results.
Rather than focusing on a particular subgroup, this study assessed attitudes and experiences of a broad sample of participants who have signed up to be part of a research registry. Investigating participants' preferences related to the communication of research results, this study used online survey methodology to explore attitudes and experiences of registrants in a large database of past, present, and potential health research participants. Survey respondents provided information across a range of topics, including whether or not they received research results from studies in which they participated, their satisfaction with those results, and when and how they would like to receive research results from future studies.
In addition, the study is intended to increase understanding of similarities and differences between respondents from specific groups who have been examined separately across previous studies related to the communication of the results. For example, the analytic strategy compares preferences of respondents who have worked for research-focused organizations and those who have not. Likewise, the number of survey respondents was large enough to allow comparison between preferences of respondents with previous research participation experience and respondents who have registered as potential participants but had not yet participated in research. To recruit respondents, an email notification was sent to all ResearchMatch registrants who were aged 18 years or older. This notification gave registrants the option to indicate whether they were interested in participating in a study about the dissemination of research results. ResearchMatch then displayed the email addresses of interested registrants to the researchers. The researchers contacted potential participants via email to explain the study and provide the opportunity to consent electronically and participate. The email included a link to an online survey. Respondents were not compensated for completing the survey. Of the 70,699 individuals who were notified of the study's topic, 5207 expressed interest in the study and were sent a link. Of those who received a link, 3381 respondents completed the survey between 9 December 2014 and 20 March 2015. This project was determined to be exempt from human protections oversight by the IRB at the University of Arkansas for Medical Sciences (203614) on 14 October 2014.
Method

Participants and recruitment
Survey
The researchers developed a survey targeting the general population of research participants, incorporating adapted items, response options, and concepts originally assessed by Fernandez et al., 20, 30 Dorsey et al., 31 Murphy et al., 32 and Partridge et al. 33 The survey was administered online with a median completion time of 5.4 min. The survey used Likert-type and multipleresponse items to capture perceptions and preferences regarding whether, when, what, and how research results are disseminated. To examine the possibility that working for organizations that conduct research might influence individuals' beliefs and preferences regarding the dissemination of the results, a question was included to identify those individuals who have worked or currently work for research organizations. Also, if respondents indicated they had participated in research in the past, they were asked a series of questions to determine whether and how they had received the research results and their satisfaction level with the communication of those results. All respondents (both those who had and had not participated in research) were asked to rate their perceptions about the importance of disseminating research results, the frequency and type of the results that should be shared, and the method of dissemination. In addition to traditional dissemination methods, respondents were asked in detail about their preferences for the use of social media, websites, online video, and text messages in the dissemination of research results.
Analytic strategy
Due to the relatively large number of survey respondents and the large number of potential inferential analyses, the analytic strategy focused on presenting the results of descriptive analyses for each topic included in the survey. Where inferential comparisons are presented (e.g. comparisons between respondents with vs without previous research experience), indicators of effect size are included to aid interpretation of the results. Not every statistically significant inferential comparison (where alpha = 0.05 and p\0.05) is reported. We emphasized reporting the results for which effect sizes were non-negligible or which could be interpreted in the context of other reported results. For example, post hoc analyses of differences among respondents as a function of race/ethnicity yielded no differences large enough to report, particularly given the relatively low number of respondents from various race/ethnic groups, the relatively small effect sizes, and the inconsistent patterns among those small differences. All inferential analyses presented below were planned a priori. (Any planned analyses not reported below are presented in a supplemental document at the journal website, including unreported comparisons between respondents with vs without previous research experience or who have vs have not worked in research organizations.)
Results
Participant characteristics
Demographic characteristics of the respondents are presented in Table 1 . The majority of respondents were females (79.5%) and White non-Hispanic/Latino (87.5%), similar to the overall ResearchMatch 29 population (70% female, 80% White, and 90% nonHispanic/Latino). Over two-thirds of respondents have household incomes of at least US$50,000 (67.9%) and have completed at least a Bachelor's degree (71.7%). Approximately half of the respondents have worked or currently work at research organizations (50.6%).
Comparison of respondent demographics
Comparing the demographics of respondents who work or have worked at research organizations (50.6%) with respondents who have never worked at research organizations (48.5%) yielded several statistically significant differences. Relative to those who have never worked at research organizations, respondents who have worked at research organizations were more likely to be female than male (85.0% vs 74.1%; x 
Past experiences
Respondents who had previously been participants or guardians of participants were asked to report on their experiences associated with any one of the previous studies in which they participated. Of these respondents, 51.8% indicated they were given no opportunity to request the study's results, 9.0% chose not to receive the study's results, and 6.2% indicated they never received the results they had requested. Only 33.0% reported receiving the study's results.
Among respondents who reported receiving the results, satisfaction with both the method by which the results were provided and with the information provided was high, M = 6.26 (standard deviation (SD) = 1.08) and M = 6.15 (SD = 1.00), respectively, on a 7-point scale anchored from 1 = completely dissatisfied to 7 = completely satisfied. Table 2 shows the respondents who reported receiving the results through each of a series of different methods. The most commonly reported methods were letters or fliers distributed via email or postal mail. Among the 548 respondents who reported receiving the results through only a single method, the highest level of satisfaction with the communication method was associated with receiving the results via a meeting with a researcher whereas the least satisfaction was associated with receiving the results via a website posting, M = 6.66 (SD = 0.56) and M = 5.79 (SD = 1.41), respectively.
Perceptions related to the communication of research results
Desirability of receiving study results. Only eight respondents indicated that researchers should never offer research results to participants (0.2%). As shown in Table 3 , 63.2% reported that researchers should always offer the results to participants, and 32.4% reported that researchers should sometimes offer the results to participants. Among respondents who had experience as participants or as guardians of participants, there was a smaller proportion of respondents who indicated that researchers should always share the results than among those who did not have such experience; 61.3% versus 68.5%, x 2 (1) = 13.33, p\0.01, u = 0.06.
General preferences for methods of receiving results. Respondents were asked to consider a hypothetical situation in which they or a loved one had participated in a research study and to then indicate the Preferences for types of results to be disseminated. Table 4 shows respondents' relative preferences for receiving the results for particular kinds of research. On a 4-point scale anchored from 1 = not important to 4 = very important, respondents indicated the highest importance for receiving the results directly related to their health or the health of a loved one, followed by the results from research in which the respondents have participated, M = 3.61 (SD = 0.63) and M = 3.34 (SD = 0.82), respectively. The results not directly relevant to one's health or to the health of loved ones was rated as relatively unimportant, M = 2.22; SD = 0.84. With respect to rating the importance for receiving the results for particular kinds of research, there were no notable differences between respondents who have worked at research organizations compared to those who have not. However, for each kind of research, respondents who have previous participation experience-either as participants or as guardians of participants-rated receipt of results' information as less important than did those who have no previous experience, all ts 3.44, all ps 0.01, all ds from 0.14 to 0.38.
Respondents were also asked to indicate specific types of information participants should receive when receiving the results in general. Their responses are summarized in Table 5 . The most commonly endorsed type of information was the purpose of the study (90.2%), followed by medical treatment advances based on the study's results (85.2%). Although at least 70% of participants endorsed each type of information, the least commonly endorsed types were neutral results of the study (70.3%) and respondents' own personal results (70.6%).
The greatest percentage difference between the responses of those who have worked at research organizations versus those who have not were that relatively more of those who have worked at research organizations indicated that participants should receive information about neutral results of the study (74.5% vs 65.7%). There were no percentage differences of this magnitude found when comparing responses from respondents with previous participation experience-either as participants or as the guardians of participants-and those without such experience.
Preferred frequency and milestones for sending results to participants
With respect to respondents' desired frequencies and milestones for sending the results to study participants, no option was endorsed by a majority of respondents. As Table 6 indicates, the modal responses indicated that study participants should receive the results after the final results have been reviewed for accuracy by other researchers (46.9%) or after the study has been published (45.6%).
The greatest percentage difference between the responses of those who have worked at research organizations and those who have not was that a greater percentage of those who have worked at research organizations selected post-publication as a milestone at which researchers should send the results to participants (52.6% vs 38.6%). Compared to respondents Values represent number of respondents with percentage of survey respondents in parentheses. Participants could endorse more than one response option. Percentages are based on the total number of survey responses for each group.
without participation experience, a lower proportion of respondents with previous participation experienceeither as a participant or as the guardian of a participant-endorsed a frequency of every 6 months as a recommendation for how often the results should be sent to participants (10.3% vs 21.2%), but a higher proportion of respondents with previous research participation indicated that the results should be sent postpublication (48.8% vs 36.4%).
Discussion
While most prior studies of participants' preferences for receiving the results focus on small samples of specific patient populations, [18] [19] [20] [21] 24, 25, 34 this study assessed the preferences of a much larger sample of respondents selected independent of their health history. The profile of respondents' preferences in this study is in many ways consistent with prior smaller-sample studies. As in previous studies, 18 over 90% of survey respondents indicated that researchers should offer the results to participants at least sometimes. Respondents were particularly interested in receiving the results related to their health or the health of a loved one, 15, [18] [19] [20] [21] even if those results are not personalized, individual results. Respondents with research participation experience reported satisfaction with the results they have received from studies; however, consistent with prior research, 18 only 33.0% of participants reported receiving the results from a study in which they participated, and over half indicated being given no opportunity to request the results.
While replicating previous research findings, this study moves beyond those findings in important ways. For example, inasmuch as our study found that participants want the results provided back to them, our respondents also indicated that relatively low-cost methods of dissemination such as email or website postings may be acceptable to participants.
It is important to note several potential limitations to our findings' generalizability. These findings are based on the preferences and experiences of respondents from ResearchMatch who expressed a willingness to participate. This survey's respondents are approximately 80% female and 90% White non-Hispanic/ Latino and overrepresent particular demographic segments of the US population whose responses may or may not generalize to other groups' responses. However, in post hoc analyses of differences among respondents as a function of race/ethnicity, we found no differences large enough to report.
A second potential limitation is that no data were collected regarding participants' current or prior health conditions; likewise, for those 50.6% respondents who have worked in research institutions, we are uncertain of the extent to which they were directly involved in research endeavors. For these reasons, it is difficult to determine the extent to which respondents' experiences are reflective of the population of people who might participate in any particular health research study (e.g. respondents with research expertise may be biased toward sharing all the results, regardless of outcome, or toward the use of low-cost dissemination methods). Moreover, no data were collected regarding the time elapsed since respondents participated in the studies they described; the possibility exists that the passage of time has introduced biases among some survey responses (e.g. misremembering whether or not the results were received from a study).
Another potential limitation relates to questions on the survey asking participants to report whether or not they would like information about the results from a hypothetical study. Absent presentation of potential risks or costs associated with receiving the results, it is unsurprising that participants would generally report wanting this information. 35, 36 Participants may also overestimate the practical utility of the results of individual studies and therefore place a high value on receiving the results. Because of these ambiguities, further large-sample research is needed to specify respondents' motivations for desiring the results, both within and across specific populations.
The above limitations notwithstanding, this study assessed the attitudes and experiences of a broad sample of respondents as a step toward addressing gaps in knowledge related to participants' preferences for receiving the results, and it explored differences between participants with and without previous participation experience and those who have and have not worked at research organizations. This study's findings highlight the potential for inconsistency between respondents' expressed preferences to receive the types of the results via specific methods, and researchers' unwillingness or inability to provide them. Most respondents indicated preferences to receive the results, but only 33.0% of respondents reported receiving the results from studies in which they participated. The resolution of this inconsistency is unlikely to be simple, as would be asking participants to check online repositories of research results or of publications after the study's completion. For example, a 2010 analysis showed that fewer than half of NIH-funded trials post results within 30 months after completion, and a third of trials remained unpublished after a median of 51 months after completion. 37 We suggest the following approaches to identify and address barriers to dissemination of research results to participants. Current knowledge about participants' preferences and experiences related to receiving the results is based largely on findings from studies mostly intended to document preferences and experiences of specific populations. A 2013 Agency for Healthcare Research and Quality report reviewing the existing research on health research communication and dissemination strategies noted significant gaps in knowledge, some of which were related to the homogeneity of research methodologies often employed in this domain. 38 To address these gaps, the report recommends reliance on ''proven data collection methods that can include, but might go beyond, self-reported attitudes, levels of knowledge, and behaviors'' 38 (p. 121). For the specific domain of disseminating results to participants, we echo this recommendation. We advocate shifting the focus away from studies that document preferences and toward approaches that investigate (a) origins of participants' expressed preferences, (b) how participants' preferences are informed by knowledge about particular studies and about the research process in general, (c) whether and how participants intend to use-and then how they actually use-the results from studies in which they participate, and (d) variations in satisfaction and impact of different dissemination approaches.
To further identify and address barriers to dissemination of research results to participants, we recommend expanding the scope of the existing research, for example, 4, 5, 39 on health researchers' intentions related to returning the results. Specifically, we advocate for investigations of how researcher intentions; characteristics of particular types of studies; and logistical, economic, and other barriers interact to contribute to the disjunction between participants' preferences to receive the results and researchers' inability or unwillingness to provide them. We also recommend involving participants and researchers in a collaborative process to address this disjunction, in order to gain understanding of how to modify participants' preferences, researchers' practices, or both. For example, there are important questions about the extent to which researchers must balance responsiveness to participants' preferences for research results against any obligations to educate participants with respect to issues of generalizability, replicability, or utility of the results. 6, 13 This could be accomplished by convening working groups of relevant stakeholders to identify appropriate research questions and research agendas that are meaningful to researchers, community members, and patients. Collaboration between researchers, patients, and other stakeholders is a necessary step toward an ethical, practical plan for dissemination that satisfies both constituencies.
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